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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Cross-reference to the operating-range escape mold data-format reader related application which has a fuzzy-logic 
image control circuit This application 1995 year 7 The 08th / No. 507,607, and 1995 year 6 under coincidence 
application for which it applied at the moon 25 day In 1994 with the 08th under coincidence application for which it 
applied the 08th / No. 494,435, and October 31, 1994 under coincidence application for which it applied at the moon 26 
day / No. 332,592 7 the 08th under coincidence application for which it applied at the moon 16 day / No. 280,489 - it 
is continuation application a part. Each application is quoted by this book as it is just as it is. 

Technical field This invention relates to the data form reader and approach of reading the data form (dataform) which 
consists of ID and 2D bar code, and a matrix code. Furthermore, the time amount specifically taken to adjust an 
exposure control parameter and a signal-processing parameter using a fuzzy-logic image control circuit is reduced, and 
it is involved in the data form reader and approach for reading the data form where the data form reading module which 
constitutes the optimal synthetic video image for the decryption to which gain was adjusted appropriately and exposed 
correctly is provided. 

Background of invention A. Background of a data form Application and the application of a bar code and a matrix code 
are well known, and increase is being enhanced. A bar code and a matrix code are one gestalt of a "data form", and it is 
defined as what includes all configurations here. Data are fixed to the gestalt which has the copy which can be read by 
the machine by this. In a data form, thus, a single dimension (ID) bar code and a 2-dimensional (2D) bar code For 
example, (UPC, CI 28 and PDF417 grade), and a matrix code A (maxi code (MaxiCode), data matrix, code one (Code 
1), etc. and graphic form) code is contained, and it is printed or etched into a form, the member made from a card 
metallurgy group made from plastics, etc. like a phrase (WORD), a numeric value, and other notations. [ for example, ] 
Through a magnetic piece or a magnetic-ink font, through RF tag, it is recorded in electromagnetism, is carved, or is 
sealed, tattooing is carried out (on silk), it is formed with ion doping (for semi-conductor wafers), or a data form is 
formed [****/ being printed in invisible ink / **** / being recorded magnetically ] by biochemical association. 
When using a data form, the data encoded first are restored by various approaches for the next use. For example, the 
printed bar code is scanned optically, it is digitized, and is stored in buffer memory and the reflection factor value 
decrypted in order to restore the data encoded in the bar code format is pulled out. Irrespective of the specific mold of a 
data form, generally, an image is acquired and is stored as a pixel value in preparation for next processing. The image 
of the bar code which exists as a graphic form image, or matrix cord formation is acquired using the charge-coupled- 
device (CCD) mold reader which the reflective value from which the data cell which reflected light differs can be 
identified [ reader ], and can synchronize a data-cell format with a specific data form, or proper equipments, such as a 
laser scanner. For example, a bar code consists of elements of the shape of a rod of white, the black which kept spacing 
of a bright color between the elements of a bar code, and was printed on the background region of white or a bright 
color, or a dark color generally. Although spacing is the same color as a background region generally, in this example, 
the thing of another bright color is sufficient as it. In another example, the element of a bar code or a matrix code is 
carrying out white or a bright color, and is demarcated by spacing and the background region of black or a dark color. 
Moreover, in applications, such as laser inscribing on a silicon wafer, by lighting, it is established in the direction 
whose number is one, and the relation of a color dark on a bright color is established in direction where the relation of a 
color bright on a dark color is another, the pixel value showing the reflective value ("light" is defined as what includes 
the electromagnetic whole spectrum here) of light - in addition, there is also a pixel value showing the reflective value 
[ as / in another configuration ] based on the reflection from the data form of the proper configuration of media, such as 
an acoustic wave. A data form is constituted and, in the configuration of being read based on a reflective value, the 
reflective value is generally stored in storages, such as image buffer memory, as a pixel value with gestalten, such as a 
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bit map. Although a bit map and other gestalten express an image with a pixel value, a proper data storage format may 
be used. 

B. Background of a data form reader The pocket type terminal concerning the Prior art equipped with the integrated 
mold laser bar code scanner module or the ID CCD bar code reading machine module is seldom suitable for reading 
2D bar code data form. A laser bar code scanner projects a laser beam beam with the narrow width of face which forms 
the spot illuminated by the reinforcement on a bar code. By vibrating a mirror continuously, the direction of a laser 
beam is changed so that a spot may move by the sweep pattern or the raster pattern. Generally, a sweep pattern relates 
to vibration of the beam of the direction of a horizontal axis without perpendicular vibration. A raster pattern appears 
like the sweep pattern which moves up and down in relation to a high-speed vibration of the direction of a horizontal 
axis, and low-speed vibration of perpendicular shaft orientations. A photodetector collects the lighting from the whole 
target field. If incidence is carried out to the big part of reflection of bar codes, such as a background that the spot 
(premature start) which moves or flies is white, the light reflected from the spot will carry out incidence to a 
photosensor. If incidence is carried out to the part which does not have reflexibility out of bar codes, such as a rod part 
with a black premature start spot, light will seldom be reflected in the direction of a photodetector. 
The laser scanner is not equipped with the internal synchronization device. A laser scanner computes the relative 
horizontal position of a laser spot based on the self-synchronous (self-synchronizing) pattern of common knowledge of 
ID bar code format. This is called a code self-synchronous system, a raster pattern laser scanner — PDF-417 etc. — 2D 
are recording bar code can be read. This is PDF-417. It is because it consists of specific train directions patterns 
recognized and used with the scanner for vertical synchronizations. In this method, there is very little tolerance of angle 
of rotation. This is because code work-piece patterns, such as a train directions (row indicator) pattern, cannot be 
recognized, if a spot does not carry out [ a scanner ] the sweep of the pattern whole region. 

A laser scanner cannot read 2D matrix codes, such as a maxi code and a data matrix code format. It is because the train 
directions pattern for vertical synchronizations is not contained in these codes. 

IDA CCD reader picturizes a thin long target field on ID photodetector array rather than scans the lighting spot which 
crosses a bar code notation. A bar code is decoded based on the run length sequence of the gradation value by which 
the target field where the reader was picturized was pulled out from the pixel of a bar code by which each rod part and 
the spacing section of a code will be picturized if it is positioned to ID bar code so that it may fit in the whole region 
comparatively. Like a laser scanner, since ID CCD does not perform a vertical synchronization, it cannot but be 
dependent on the train directions pattern for vertical synchronizations. 

Furthermore, recently, it is CCD. The concept of a reader is TEC by TOKYO ELECTRIC CO., LTD. It was expanded 
to 2D CCD readers, such as a contact reader. 

2D A CCD reader picturizes a target field on 2D array of a photodetector or a photosensor. Since both a horizontal 
synchronization and a vertical synchronization become possible by 2D pixel array, such equipment can also read a 
matrix code, this reader is large for actually using it at a pocket type terminal - it elapses and is bulky too much. And 
too much a lot of power is exhausted at a cell power mold pocket ceremony. 

The conventional 2D CCD reader is equipped with the image capture system (image capture system). An image capture 
system consists of tabular (board) cameras which generate the synthetic video signal showing a target field 
continuously. Initiation of a reading period chooses and decrypts a part of signal. Since a tabular camera generates a 
video signal continuously, about 1-2W power is consumed. By this consumption, a common cell is exhausted in 
actuation of less than 1 hour. 

The image capture configuration of a current state of the art is not coping with the tabular camera suspended by the 
next reading period. A tabular camera available now is 600 for reaching generating the synthetic video signal which 
gain was amended and was exposed appropriately, after a power source is switched on, i.e., an equilibrium condition. 
The latency time of a ms (ms) is needed. The latency time consists of time amount taken to adjust gain control / 
exposure period through the time amount and the closed-loop analogue feedback circuit which are taken to synchronize 
read-out of a photosensor. Therefore, when each reading period needs the injection of the power source of a tabular 
camera, a reading period is 600ms inevitably. It becomes long. For the consumer, the time amount of all reading 
periods has been 300ms since it expected that the response time would be short. It is very desirable to become below. 
Therefore, with the present equipment, a tabular camera cannot be stopped by the next data form reading period. 
The analogue integrated circuit according to individual which receives an analog video signal from a photosensor array, 
is made to generate each voltage signal, and controls gain, an exposure period, and reference voltage is used for the 
conventional exposure control system. A closed-loop analog system offers linearity adjustment to an exposure 
parameter (gain, an exposure period, and reference voltage). This is very desirable in order to remove steep fluctuation 
of a synthetic video signal. However, such a closed-loop analog system is not desirable in the data form reader steep 
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fluctuation of a video signal is wished to constituting the image which can be decoded at a high speed as possible. 
Therefore, the data form reading machine module of 2D image pick-up form where a power source can be dropped on 
before the next data form reading period is called for. Inevitably, a reading machine module has the short response 
time. That is, the latency time between generation of the synthetic video image with which gain was adjusted and 
exposed so that a decryption might be suited with powering on is short. Moreover, the reading machine module which 
maintains the power consumption in powering on low is required. 

Moreover, the image control circuit which adjusts an exposure period setup and gain setup of a tabular camera to a high 
speed is prepared, and the data form reading machine module which constitutes the synthetic video image which can be 
decoded is called for. Furthermore, the image control circuit which generates the high reference voltage level used in 
case a gain setup and an exposure period setup are adjusted, and a low-voltage-reference value is called for. 
Furthermore, in order to avoid the steep fluctuation which is not desirable as for a synthetic video signal, the image 
control circuit which gives linearity adjustment to a gain setup and an exposure period setup is called for. 
Moreover, the pocket type data collecting system which consists of such data form reading machine modules is also 
called for. This system is wanted to be that to which power consumption conquers the fault of equipment 
conventionally low in a small light weight. 

Outline of invention According to this invention, it is the pocket type CCD of a comparable size and a configuration to 
the conventional laser scan module. A data form reading machine module is offered. The reading machine module of 
this invention possesses control/decryption substrate electrically connected to the camera assembly containing a tabular 
camera. The fuzzy-logic image control circuit connected to a tabular camera with an open loop feedback configuration 
is established in control/decryption substrate. 

A tabular camera generates the video image of the target field which has a data form. A video image consists of 
continuous image frames. One frame consists of the two fields by which interlaced scanning was carried out. The one 
field is generated by reading the charge accumulated on the 2-dimensional array of a photosensor. The exposure period 
of a tabular camera is shorter than the time amount taken to read the charge on a photosensor array. A tabular camera 
generates the "raw" analog voltage signal corresponding to a video image. A "raw" analog signal is amplified by the 
tabular camera gain circuit. The analog video signal with which gain was adjusted is sent to a fuzzy-logic image control 
circuit. 

An image control circuit analyzes the video signal by which the gain adjustment was carried out, and generates the 
control signal sent to a tabular camera. And a gain setup of a tabular camera and an exposure period setup are 
controlled so that a camera can generate the optimal video image for a decryption. 

If a fuzzy-logic image control circuit analyzes the frame with which the video image was captured and is required, the 
reading machine module of this invention may suit immediately the lighting environment where it changes, with the 
rate which adjusts the gain and/or the exposure period of a tabular camera. Furthermore, the reading machine module of 
this invention may suit immediately a lighting environment new to supplying a power source to a module, and 
coincidence. Since an exposure parameter can be immediately doubled with lighting conditions by this function, it is 
possible to turn off the between reading machine module by the next data form reading period. By turning off the 
between reading machine module by the next reading period, it is conventional CCD about modular power 
consumption. Compared with a reading machine module, it is stopped quite low. Like point **, it is conventional CCD. 
A reading machine module has the description of being the die length (600ms) which cannot permit the response time 
until it obtains the optimal video image for a decryption from from, when a power source is switched on, and for this 
reason, generally, it cannot cut the between power source by the next reading period. The reading machine module of 
this invention is conventional CCD which follows, and the effective operating time to the following changing battery 
increases, and/or is in a powering-on condition. The effective operating time until it carries out a recharge next to a 
reading machine module is made to increase. 

The fuzzy-logic image control circuit of this invention is the fuzzy-logic-control section, a digital disposal circuit, and 
D/A. A converter and A/D It consists of converters. An image control circuit receives the video signal with which the 
gain outputted with a tabular camera was adjusted, and captures the signal part of the time amount period equivalent to 
one video image frame. This signal is A/D to a high- voltage reference value, a low-battery reference value, and **. It is 
inputted into a converter. A/D A transducer changes into a series of gradation values the digital voltage signal by which 
the video signal with which gain was adjusted may have been digitized. The range of the gradation used by the fuzzy- 
logic image control circuit of this invention is from 0 (black) to 255 (white). 

A tabular camera is 437,664. 752x582 which consists of the photosensor of an individual A photosensor array is 
provided. A photosensor is 437,664. The video image which consists of the pixel of an individual is generated. The 
captured video image frame is about 437,664 from which it follows and reinforcement or brightness differs according 
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to the captured video image. It consists of pixels of an individual. The part corresponding to the frame with which the 
video signal with which gain was adjusted was captured expresses the pixel reinforcement relevant to the frame. A 
signal is a series of 437,664. It is changed into the gradation value to which an individual corresponds. A gradation 
value is inputted into the digital disposal circuit which calculates three values based on a gradation value. Three values 
are with a value (I) on the strength, the maximum (DRMAX) of a dynamic range, and the minimum value (DRMIN) of 
a dynamic range. I and DRMAX And DRMIN A value is inputted into the fuzzy-logic-control section. 
The fuzzy-logic-control section is three imputed relation functions graphs (membership function charts) drawn 
positively and I which are stored in memory. DRMAX DRMIN An index modification value is computed using a 
value. 

The fuzzy-logic-control section computes a correction index value by adding the index modification value computed to 
the current index value. The fuzzy-logic-control section accesses next the look-up table which is stored in memory and 
which was drawn positively, and confirms whether it is a value "exact 11 about a gain setup of a tabular camera, the 
exposure period of b tabular camera, c high reference voltage level, and d low- voltage-reference value based on a 
correction index value. An "exact" setup about a gain setup and an exposure period is the value judged positively, when 
the tabular camera which generates the video image suitable for a decryption of a data form is realized. 
The fuzzy-logic-control section compares a current index value and a current correction index value. If the difference in 
a value is less than the predetermined range when two index values "approximate" namely, the captured video image 
will fit the decryption and then will be decrypted by the decryption circuit. When two index values "do not 
approximate", the fuzzy-logic-control section generates the digital control signal corresponding to an "exact" setup with 
gain and an exposure period. A digital control signal is D/A. By the converter, it is changed into an analog signal, and 
is sent to the gain circuit and exposure period circuit of a tabular camera, and the gain and the exposure period of a 
tabular camera are adjusted to compensate for an "exact" gain setup and exposure period setup which were confirmed. 
"Approximation" range decided beforehand changes with index values, and is determined positively. 
Notionally, when the difference between a current index value and a correction index value deviates from the range 
relevant to a current index value decided beforehand, since the captured video image frame is not suitable for a 
decryption, another frame is captured and analyzed and it is judged whether the frame captured newly is suitable for a 
decryption. Before capturing a new frame, the fuzzy-logic-control section generates the control signal sent to a tabular 
camera, and adjusts a gain setup and an exposure period setup according to the "exact" value determined previously. 
Analysis processing is repeated whenever a video image frame is newly captured. An "exact" quantity reference 
voltage level and a low- voltage-reference value are used for analysis of the newly captured video image frame. 
Moreover, according to this invention, a reading machine module possesses the large optical assembly of the f number, 
the condition that this optical assembly maintained the large visual field - the front face of a reader — setting - about 
2.5 inch - at least 8.5 The operating range of an inch is given. A reading machine module can capture a high signal pair 
noise ratio image every less than 0.01 seconds. For this reason, a reader can permit a user's blurring considerably. 
Since it corresponds to the large optical system of the f number, and a short exposure period, the efficient high intensity 
homogeneity lighting module for a reading machine module is prepared. 

A high intensity lighting module fixes on a before [ sheathing of a reading machine module ] side front face, and the 
lighting loss problem and internal reflection lighting noise problem accompanying arranging the source of lighting to 
the backside of the aperture in sheathing of a reading machine module are avoided, two or more surface mounts LED 
which the lighting module fixed to the before [ a printed circuit board ] side from - the printed circuit board assembly 
which changes is provided. A substrate is pasted up on the impression established in the background of the tolerant lens 
array made from an acrylic. A lens array dispatches uniform and powerful lighting to the direction of the target field of 
the front face of a reading machine module. 

In a suitable example, a lighting module has opening in the center, and a reading machine module is arranged so that 
the light reflected from the target field through the opening may be collected. By this configuration, the lighting from 
the lens array of a reading machine module agrees with the visual field of a reading machine module certainly. 
According to one mode of this invention, a reading machine module possesses the circuit which emulates the output of 
a laser scan module, and the data form reader containing a laser scanner is realized. 

According to another mode of this invention, the data collecting system possessing the reading machine module of this 
invention is offered. A data form reading system means the use as portable, and is IEEE 802.1 1. The spread-spectrum 
walkie-talkie for connecting a reader to a computer through a compatible network is provided. A spread-spectrum 
walkie-talkie is used for transmitting the decrypted data form data, the photography image data of compressed format, 
and the compression data file showing a voice-told message. 

Moreover, according to this invention, the pocket type data collecting system possessing the data form reading machine 
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module of this invention possesses user interface equipments, such as a keyboard, an indicator, a touch panel, a 
microphone, a loudspeaker, etc. which serve to operate, to read with still more various circuits and to raise the 
functionality of a vessel module. 

In order to understand this invention and further another purpose better, this invention is explained with reference to an 
attached drawing. 

Easy explanation of a drawing The suitable example of this invention is explained with reference to an attached 
drawing. The attached drawing is as follows. 

Drawing 1 They are the perspective view possessing ** and control/decode substrate of the data form reading machine 
module of this invention, and the envelope cutting plane of a camera assembly. 

Drawing 2 **, drawing 1 It is the block diagram of the electronic parts with which the data form reading machine 
module was chosen. 

Drawing 3 A is the graph of the imputed relation function graph of a gradation histogram value. 
Drawing 3 B is the graph of the imputed relation function graph of dynamic range maximum. 
Drawing 3 C is the graph of the imputed relation function graph of the dynamic range minimum value. 
Drawing 4 It is the positive look-up table used for determining the exposure period and gain based on ** and the 
computed index value, a high reference voltage level, and a low-voltage-reference value. 

Drawing 5 **, drawing 1 It is the flow chart showing actuation of the fuzzy-logic exposure control system of a data 
form reading machine module. 

Drawing 6 **, drawing 1 It is the plan having shown the data form reading machine module in graph. 

Drawing 7 **, drawing 1 It is the decomposition perspective view showing the lighting module of a data form reading 

machine module. 

Drawing 8 **, drawing 7 It is the sectional side elevation showing some lighting modules. 

Drawing 9 **, drawing 1 It is the state diagram showing actuation of the power control circuit of a data form reading 
machine module. 

Drawing 10 is drawing 1. It is the perspective view possessing a data form reading machine module of pocket type data 
collecting system. 

Drawing 1 1 is the side elevation of the pocket type data collecting system of drawing 10 in which showing a cross 
section partially and showing an elevation surface partially. 

Drawing 12 is drawing 1. It is the perspective view showing another example of the pocket type data collecting system 
possessing a data form reading machine module. 

Drawing 13 is the side elevation of the pocket type data collecting system of drawing 12 in which showing a cross 

section partially and showing an elevation surface partially. 

Drawing 14 is the block diagram of the voice mail system of this invention. 

Drawing 15 is the front elevation of the wireless head set system of this invention. 

Detailed explanation When a drawing is seen, the data form reading machine module of this invention is drawing 1. It 
is shown by the reference number 10. The data form reading machine module 10 consists of the camera assembly 12 
and control/decryption substrate 14. Control/decryption substrate 14 consists of a microprocessor 16 and the fuzzy- 
logic image control circuit 18. The fuzzy-logic image control circuits 18 are one or more RAM mounted on the 
substrate 14. ROM The software stationed permanently at the memory chip 19 realizes, and it operates by the 
microprocessor 16. Or the image control circuit 18 consists of separate application specification integrated circuits 
(ASIC) mounted on the substrate. 

drawing 2 the image control circuit 18 mounted on control/decryption substrate 14 as it was alike and was shown in 
graph - the fuzzy-logic-control section 20 and digital - The analog conversion circuit (D/A transducer) 22 and analog - 
It consists of a digital conversion circuit (A/D transducer) 24 and a digital disposal circuit 26. A power circuit 28 is also 
established in a substrate 14. A power source 30 supplies power to the circuit on a substrate 14. The power circuit 28 is 
equipped with the lead wire 29 connected to the input port 32 of the camera assembly 12, and supplies power to a 
camera assembly. 

drawing 1 ** - 6 from — it understands - as — the camera assembly 12 — three printed circuit board 41a and 41b 41c 
The configuration containing the tabular camera 40 which has kept and arranged spacing is carried out. Superior 
lamella 41a of the tabular camera 40 Upwards, the optical assembly 44 for converging the image of the object 166 
(drawing 6 ), i.e., a target visual field, equipped with 2D photosensor array 42 and the bar code data form (not shown) 
on a photosensor array is mounted. The photosensor array 42 is 752x582. A photosensor array is provided. When a 
power source is supplied to the reading machine module 10, the photosensor array 42 is 437,664. The video image 
which consists of the pixel of an individual is generated. The optical assembly 44 is supported in the camera sheathing 
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46 of the annular form which prevents covering the photosensor array 42 and a surrounding light reaching a 
photosensor. Only the distance corresponding to the image plane of an optical assembly in the optical assembly 44 is 
separated from the photosensor array 42. 

The photosensor of the photosensor array 42 stores respectively the charge produced with the photon which collides 
with a photosensor between exposure periods. An exposure period is shorter than the time amount taken to read the one 
field of a video image. 437,664 in the photosensor array 42 The one field of a video image consists of reading the 
charge accumulated in the photosensors of each of an individual. The two fields by which interlaced scanning was 
carried out constitute one frame of a video image. The amount of the charge of the photosensor at the time of 
termination of an exposure period is proportional to the number of a photon which collides with a photosensor. The 
photon which collides with a photosensor relates to the light reflected from a target field, i.e., an image field. Target 
visual field 166, i.e., a target field, The incident light which collides is generated by the lighting module 47 (although 
not shown in drawing 1 , it is indicated in 8 as drawing 7 ). It corresponds to the charge of a related photosensor, the 
reinforcement, i.e., the brightness, of each pixel. 

In case a photosensor is read, the charge on each photosensor is transmitted to a storing register. The die length of an 
exposure period is controlled by the exposure control circuit 48 (an outline is shown in drawing 2 ) of the tabular 
camera 40. The transmitted charge is read from a storing register and the analog voltage signal 50 showing a video 
image is generated. The video signal 50 "raw" is amplified by the output gain circuit 52 (shown in drawing 2 in graph) 
of the tabular camera 40, and the synthetic video signal 54 suitable for a decryption by which the gain adjustment was 
carried out is generated. [ this ] The video signal 54 by which the gain adjustment was carried out is an analog signal. 
The part which is in agreement at one exposure period of a signal 54 constitutes the field of a video image, and is 
437,664 between exposure periods. A series of charges relevant to the photosensors of each of an individual are 
expressed. The frame of a video image consists of the two fields by which interlaced scanning was carried out as 
above-mentioned. 

When the exposure period of the tabular camera 40 is too short, almost all the charges of the photosensor of the 
photosensor array 42 are insufficient, and the generated video image of a data form is too dark. Therefore, the video 
signal 54 with which gain was adjusted is not suitable for a decryption. On the other hand, when the exposure period of 
the tabular camera 40 is too long, the video image which the photosensor of the photosensor array 42 was overcharged 
and was generated is too bright. Too, the video signal 54 with which gain was adjusted is not suitable for a decryption. 
Whether there is too much gain added to the "raw" video image voltage signal 50, and when too few, the synthetic 
video signal 54 with which the acquired gain was adjusted is not suitable for a decryption. 

As soon as a power source is supplied to the reading machine module 10, a tabular camera generates the video image of 
a target visual field. The fiizzy-logic image control circuit 18 judges whether it is suitable for capturing the part 
corresponding to the frame of the video signal 54 with which gain was adjusted, and the captured frame decrypting an 
image with a frame. When the fuzzy-logic image control circuit 1 8 judges that the captured frame is suitable for the 
decryption, the contents of a frame are stored in memory 19, and are behind decrypted by the decryption circuit 92 
(drawing 2 ). 

When it is judged that the frame with which the fuzzy-logic image control circuit 18 was captured is not suitable for a 
decryption, one or more tabular camera actuation parameters are adjusted by the control signal generated by the image 
control circuit 18. Another image frame is captured and analyzed by the image control circuit 18, and is suitably 
decrypted. Therefore, the configuration of the reading machine module 10 offers the open loop feedback between the 
fuzzy-logic image control circuit 18 and the tabular camera 40. 

The fuzzy-logic image control circuit 18 obtains the video image frame which was suitable for the decryption with 
repetitive operation. Repetitive operation consists of a capture phase, an analysis stage, and an adjustment phase. 
That is, a frame is analyzed as the phase of capturing a video image frame, and it decodes suitably. 
It consists of a changing phase and a phase of adjusting one or more tabular camera actuation parameters when not 
suitable. Drawing 5 ******** shows this repetitive operation. In the case of most data form images, for obtaining the 
image suitable for a decryption, 3 or less times is required repeatedly. That is, three or less frames must be captured. 
By high-speed activation of the repetitive operation by the fuzzy-logic image control circuit 18, the latency time 
becomes very short. The latency time is defined as elapsed time while obtaining the video image which supplied the 
power source to the reading machine module 10, and fitted the decryption. The latency time adds the time amount 
taken to adjust the gain of the tabular camera 40, and the parameter of an exposure period to the time amount taken to 
synchronize read-out of a photosensor. By the reading machine module 10 of this invention, the latency time for 50 or 
less ms is attained. 

drawing 2 it is alike, and if it returns, the video signal 54 with which the gain generated with the tabular camera 40 was 
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adjusted will be sent to the input port 56 of control/decryption substrate 14. Fuzzy-logic analysis of the video signal 54 
is decrypted and carried out by the fuzzy-logic image control circuit 18. Based on fuzzy-logic analysis, a control circuit 
18 generates the analog-control signals 58 and 60 sent to the input port 62 and 64 of control/decryption substrate 14. A 
control signal 58 is inputted into the exposure period circuit 48, and the exposure period of the tabular camera 40 is 
controlled. On the other hand, a control signal 60 is inputted into the gain circuit 52, and a gain setup of a tabular 
camera is controlled. 

The synthetic video signal 54 with which gain was adjusted is A/D. It is sent to a converter 24. A/D Two analog 
reference voltage signals 66 and 68 are also inputted into a converter 24. A voltage signal 66 is a high reference voltage 
signal, and a voltage signal 68 is a low- voltage-reference signal. The fuzzy logical circuit section 20 generates the 
index values 70 and 72 corresponding to the high reference voltage signal 66 and the low- voltage-reference signal 68. 
The index values 70 and 72 are D/A. It is changed into the separate analog reference signals 66 and 68 by the converter 
22. A/D A converter 24 changes into a series of gradation values the synthetic video signal 54 with which gain was 
adjusted using the high reference voltage signal 66 and the low-voltage-reference signal 68. Gradation is a series of 
achromatic colors which made the endpoint white and black. The range of the gradation used by the image control 
circuit of this invention is 0 (black)-255 (white). To the video image frame with which predetermined was captured, it 
is 437,664. One gradation value is assigned to the pixels of each of an individual. The gradation value corresponding to 
a pixel is also the reinforcement of the pixel, i.e., the relative measured value of brightness. The signal 74 showing the 
gradation value corresponding to the captured frame is sent to a digital disposal circuit 26. The gradation value signal 
74 about the frame with which the video image was captured is 437,664. It consists of a series of gradation values of an 
individual. A digital disposal circuit 26 is the gradation signal 74 to the on-the-strength histogram value (I) 76. 
Dynamic range maximum 78 (DRMAX) Dynamic range minimum value 80 (DRMIN) It extracts. I A value and 
DRMAX A value and DRMIN A value 76, and 78 and 80 are inputted into the fuzzy-logic-control section 20. The 
fuzzy-logic-control section 20 uses these values, and is D/A. The digital control signals 82 and 84 inputted into a 
transducer 22 are generated. D/A A transducer 22 changes the digital gain control signal 82 and the digital exposure 
period control signal 84 into the analog gain control signal 58 and the analog exposure period control signal 60. Control 
signals 58 and 60 are inputted into ports 62 and 64, and the gain circuit 52 and the exposure period circuit 48 of the 
tabular camera 40 are adjusted suitably. 

A digital disposal circuit 26 determines I (on-the-strength histogram value) to the captured frame. 1 128 437,664 with 
the above magnitude The number of gradation values of the gradation value group of an individual is expressed. 
Gradation value 128 128 0-255 It is immediately on the midpoint of tonal range, and is chosen as a breakpoint. 
DRMAX of the captured frame A value and DRMIN A value is also determined by the digital disposal circuit 26. 
When magnitude of a gradation value is graph-ized by linearity on XY system of coordinates, the magnitude draws the 
pattern of the shape of an irregular wave with which a "peak" and a "trough" appear by turns. DRMAX A value is the 
average (except for out RAIA) of the "peak" of the wavelike pattern in the magnitude of the gradation about the 
captured video image frame. DRMIN A value is the average (except for out RAIA) of the "trough" of the wavelike 
pattern in the magnitude of the gradation about the captured video image frame. 

I A value and DRMAX A value and DRMIN A value is inputted into the fuzzy-logic-control section 20. The fuzzy- 
logic-control section 20 is I. A value and DRMAX A value and DRMIN An index modification value is computed 
using a value. 

The fuzzy-logic-control section 20 accesses three imputed relation function graphs 1 10 (drawing 3 A) drawn positively, 
and 112 (drawing 3 B) and 1 14 (drawing 3 C), and draws the weighting factor used in case an index conversion value is 
computed using an index conversion value expression. Each imputed relation function graph 1 10 1 12 1 14 It consists of 
three lamp functions which lap partially. 

Imputed relation function graph 1 10 It consists of a function hi (I), h2 (I), and h3 (I). A function hi (I) corresponds to a 
too dark image frame, h2 (I) corresponds to a good image frame, i.e., a normal image frame, and h3 (I) corresponds to a 
too bright image frame. 

Imputed relation function graph 1 12 It consists of a function mal (DRMAX), and ma2 (DRMAX) and ma3 (DRMAX). 
For the dynamic range maximum of the image exposed appropriately, a gradation value is 150-230. It is in the range, 
mal (DRMAX) function is 150 of the value which is too low. ma3 (DRMAX) function is 230 of the value express the 
shown image frame and dynamic range maximum is too expensive. The shown image frame is expressed. 
Imputed relation function graph 1 14 It consists of a function mnl (DRMIN), and mn2 (DRMIN) and mn3 (DRMIN). 
the dynamic range minimum value of the image exposed appropriately - a gradation value - 20- 100 It is in the range. 
mn3 (DRMIN) function is 100 of the value mnl (DRMIN) function expresses the image frame which shows 20 of the 
value which is too low, and the dynamic range minimum value is too expensive. The shown image frame is expressed. 
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Determined I It is used by the fuzzy-logic-control section 20, and a value is the imputed relation function graph 110. 
One weighting factor is determined as the function hi (I) to constitute to h2 (I) and h3 (I) of each. Determined 
DRMAX It is used by the fuzzy-logic-control section 20, and a value is the imputed relation function graph 112. One 
weighting factor is determined to the functions mal (DRMAX) and ma2 (DRMAX) and ma3 (DRMAX) each to 
constitute. DRMIN determined at the end It is used by the fuzzy-logic-control section 20, and a value is the imputed 
relation function graph 1 14. One weighting factor is determined to the functions mnl (DRMIN) and mn2 (DRMIN) 
and mn3 (DRMIN) each to constitute. 

According to an index modification value expression, an imputed relation value is computed using mal (DRMAX), 
ma2 (DRMAX) and ma3 (DRMAX), and mnl (DRMIN), mn2 (DRMIN) and mn3 (DRMIN) each. [ a function hi (I), 
h2 (I), h3 (I), ] Weight is assigned to each function as shown in the following table. 

Imputed relation function Weight hi (I) - 1 h2 (I) 0 h3 (I) + 1 mal (DRMAX) -one ma2 (DRMAX) 0 ma3 (DRMAX) 
+1 mnl (DRMIN) -1 mn2 (DRMIN) 0 mn3 (DRMIN) +1 The index modification value expression drawn positively is 
as follows. 

delta index = [7 xsigmahl(I) Wli] + [1 xsigmamal (DRMAX) W2i] 
+ [1 xsigmamnl (DRMIN) W3i] 

Here delta index = index modification value hi = imputed relation value over above hi (I), h2 (I), and h3 (I) Wli = hi 
(I), h2 (I) and the weighting factor Wl 1 relevant to h3 (I), and W12 and W13 mal = imputed relation value over above 
mal (DRMAX), and ma2 (DRMAX) and ma3 (DRMAX) W2i mal (DRMAX), the weighting factor W21 relevant to 
ma2 (DRMAX) and ma3 (DRMAX), and W22 and W23 [ = ] mnl = imputed relation value over above mnl (DRMIN), 
and mn2 (DRMIN) and mn3 (DRMIN) W3i mnl (DRMIN), the weighting factor W31 relevant to mn2 (DRMIN) and 
mn3 (DRMIN), and W32 and W33 [ = ] After determining index modification value (delta index), the fiizzy-logic- 
control section 20 computes a correction index value based on delta index value and a current index value according to 
the following formula. 

Correction index value = current index value +delta index If a power source is supplied to the reading machine module 
10, the correction index value stored in memory 19 at the time of termination of the reading period before one will turn 
into a current index value for [ current ] reading periods. When no values are stored in memory, default value, such as 
9, is used as a current index value. 

It is based on a correction index value and a gain setup, an exposure period, a suitable high reference voltage level, and 
a suitable low-voltage-reference value are the look-up table 100 in memory 19. It is used and determined. Drawing 4 
Look-up table 100 drawn from ** positive data It is shown. Look-up table 100 The first column 102 A correction index 
value is listed. As a function of a correction index value, it is the criteria high- voltage value 108 of the exposure period 
104 (the second column) of a ms unit, the gain setup 106 (the third column), and a bolt unit. The corresponding index 
value 70 (the fourth column) and the corresponding criteria low-battery value 109 of a bolt unit The corresponding 
index value 72 (the fifth column) is listed. 

As an example of illustration, as soon as a power source is supplied to a module 10, the frame with which the first was 
captured is analyzed by the digital disposal circuit 26, and the following value is calculated. 
1 135,000 DRMAX 125 DRMIN 10 The above-mentioned value is the imputed relation graph 1 10. 112 114 It is 
indicated as XI as X2 and X3. 

Furthermore, the correction index value at the time of termination of the last reading period is 20, and presupposes that 
the value was stored in memory 19. Drawing 4 As shown in **************** ? when it matches with the correction 
index value 20 at the time of termination of the reading period in front of one, the exposure period of the tabular 
camera 40 is 4. It is set as a ms, gain is set as maximum, high reference voltage is set as the value which is in 
agreement with the index value 70, and low voltage reference is set as the value which is in agreement with a value 10. 
If the imputed relation graph 1 10 (drawing 3 A) is referred to, it is I of Xl=135,000 (135k). The function hi (I) shown 
below and the imputed relation value over h2 (I) and h3 (I) are acquired from a value, namely, ~ HI = 0.7 H2 = 0.3 H3 
= 0.0 the case of the imputed relation graph 1 12 (drawing 3 B) - DRMAX of X2=125 The function mal (DRMAX) 
shown below and the imputed relation value over ma2 (DRMAX) and ma3 (DRMAX) are acquired from a value, 
namely, - MAI = 1 MA2 = 0 MA3 = 0 the case of the imputed relation graph 1 14 (drawing 3 C) ~ X3=20 DRMIN 
The imputed relation value over the function mnl (DRMIN) shown below, and mn2 (DRMIN) and mn3 (DRMIN) is 
acquired from a value, namely, - MN1 = .5 MN2 = .5 MN3 = 0 Substituting for the imputed relation value and 
weighting factor which were drawn from the aforementioned table, the fuzzy-logic-control section 20 computes an 
index modification value as follows, 
delta index = 7 x [(-1) (.7) +(0) (.3)+ (0) (+1)] 
+ lx[(-l)(l)+(0)(0)+(0) (+1)] 
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+ lx[(-l)(.5)+(0)(.5)-f(0)(-fl)] 
=7 [-0.7]+l [-1.0]+1 [-0.5] 

= 4.9+-1.0+-0.5 = -6.4 Next, the fuzzy-logic-control section 20 computes a correction index value by searching the 
correction index value (namely, index value 22) of the reading period in front of [ of memory 19 ] one, and using the 
index value as a current index value. And the fuzzy-logic-control section 20 computes a correction index value 
according to the following formula. 

Correction index value = current index value +delta index =20+-6.4 = 13.6 = 14 (rounded off to the integer 
approximated most) 

Drawing 4 As shown in **************** ? when the correction index value 14 is given, the exposure period of the 
tabular camera 40 is 4. It is extended from a ms to 10 mses, and a gain setup is maintained with maximum, the criteria 
high voltage can be pulled up to the high reference voltage whose current value which is in agreement with the index 
value 70 corresponds with 75 volts of an index value, and a criteria low battery is maintained with the current value 
which is in agreement with the index value 10. The actual reference voltage level which is in agreement with an index 
value is determined positively. The fuzzy-logic-control section 20 generates the digital control (D/A it is changed into 
analog-control signals 60 and 58 by transducer) signals 82 and 84, makes the exposure period circuit 48 change an 
exposure period into 10 mses, and makes the gain circuit 52 maintain the maximum gain. The fuzzy-logic-control 
section 20 is also D/A. The index reference voltage signals 70 and 72 sent to a converter are generated. The index 
reference voltage signals 70 and 72 are D/A. It is changed into a high reference voltage signal and the low-voltage- 
reference signals 66 and 68 by the converter 22. The correction index value 14 is overwritten by the index value 20 in 
front of one, and is stored in memory 19 by fuzzy Boolean part 20. The adjusted value of an exposure period (10ms) 
and high reference voltage (electrical-potential-difference index value 75) is 4ms of the value in front of one. It is 
overwritten by the index value 70 and stored in memory 19. 

another voice of this invention - if it depends like, the fuzzy-logic image control circuit 18 will generate the signal 90 
sent to the lighting module 47 - making — a correction index value — 4ms When it corresponds to the following 
exposure periods, lighting LED 346 of a modular lot is made unusable. That is, lighting LED 346 will be made 
unusable if a correction index value becomes beyond the value 16 (drawing 4 ). 

(The object visual field 166, i.e., the target visual field, of having been suitable for the decryption It is the repetitive 
operation which consists of the capture and analysis which read since a video image is constituted, and are used with 
the vessel module 10, and adjustment, and is drawing 5. The shown repetitive operation is described.) Step 200 It is the 
first stage story which supplies a power source to the data form reading machine module 10. As soon as a power source 
is switched on, the image control circuit 18 is step 202. The value and the current index value of a gain setup, an 
exposure period, high reference voltage, and low voltage reference are searched from memory 19. Such parameter 
value is in agreement with the parameter value group of the last used for the reading period in front of one. The 
searched value turns into initial parameter value used with the reading machine module 10. The image control circuit 
18 generates the control signals 58 and 60 sent to the input port 62 and 64 of a tabular camera. A control signal 58 is 
sent to the tabular camera exposure control circuit 48, and makes the exposure period of the tabular camera 40 set it as 
the value searched as an exposure period. A control signal 60 is sent to the tabular camera gain circuit 52, and makes 
the gain of the tabular camera 40 similarly set to the search values of gain. 

The tabular camera 40 generates the voltage signal 54 with which the gain which expresses the video image of a target 
data form using a searched gain setup and the searched exposure period was adjusted (step 204). Step 206 The fuzzy- 
logic image control circuit 18 captures the part corresponding to one frame in the data form image of the video signal 
54 with which gain was adjusted so that it may be shown. Or the field may be captured and you may use it for analysis 
by the image control circuit 18. As explained previously, the captured frame is used in order for the image control 
circuit 18 to determine the correction parameter value set, index modification value, and correction index value of two 
reference voltage levels based on a gain setup, the exposure period, and the corresponding electrical-potential- 
difference index value of a tabular camera (step 208). 

Step 216 It judges whether the image control circuit 18 has a difference between a correction index value and a current 
index value within limits decided beforehand. When there is a difference within limits decided beforehand, the captured 
image fits a decryption. When [ which exists out of range ] a difference is decided beforehand, the image control circuit 
18 generates signals 58 and 60, and adjusts a gain setup and an exposure period to correction parameter value (step 
218). Step 220 A correction index value and correction parameter value are overwritten by the current index and the 
parameter value which exist in memory, and are stored in memory 19. By this, a correction index value turns into a 
current index value. Another video image frame is captured (step 206), and analysis processing is repeated (steps 208 
and 216). 
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When there is a difference between a correction index value and a current index value within limits decided 
beforehand, a correction index value and correction parameter value are overwritten by the current value, and are stored 
in memory 19 (step 222). At step 224, the reading machine module 10 decrypts the data form in the frame captured 
using the decryption circuit. Finally, a power source is dropped and the reading machine module 10 is step 226. The 
between power by the next reading period is saved so that it may be shown. By the reading machine module 10 of this 
invention, by the time exposure is carried out correctly generally, one to the three image fields will be captured. 
However, even if capture/comparison phase of a circuit is quick and it is required that the three image fields should be 
captured even if, the latency time until it will be in an equilibrium condition is usually 50 or less ms. 
When drawing 2 is referred to again, control/decryption substrate 14 is equipped with the decryption system realized in 
code in which the operation by the microprocessor 16 is still more possible, and is the target visual field 166, i.e., an 
image visual field. The data form decryption circuit 92 which decrypts an inner data form is provided. About a suitable 
decryption system, it will be 5 in 1995. It is indicated by the United States patent application 08th for which it applied 
at the moon 17 day / No. 443,909, and the United States patent application 08th / No. 456,1 13. About the contents of 
both applications, it is quoted in this book for reference. The decryption system of other common knowledge is also 
taken into consideration by this invention. The result of a decryption is supplied to other processing circuits (it 
considers later) through the data transfer link 300 (drawing 1 , and 2 and 6). 

Control/The decryption substrate 14 possesses the laser module emulation circuit 94 realized in code which can further 
be performed by the microprocessor 16. The emulation circuit 94 encodes the result of a decryption in standard ID bar 
code formats, such as "a code 39", and outputs the square wave signal which emulates the square wave signal of the 
laser scanner module which scans the ID code. The function to read the data form of the lot which consists of 2D bar 
code and a matrix code according to this description is offered, and, moreover, the point that electric compatibility over 
a laser scanner module is realized is cared about. 

When operating in a laser emulation mode, a square wave signal is acquired, and it is the data transfer link 300. It is 
minded and processed. 

At still more nearly another example of the reading machine module 10, a reading machine module is the target visual 
field 166, i.e., a target field. Since an image is captured, a module is used also in order to photo the object which is in a 
target field in order to capture the image of a data form. For example, an operator captures the image of the data form 
relevant to the product which photoed the product which received damage using the reading machine module 10, and 
received the damage. When a photography image is captured, a decoder substrate is the data transfer link 300 about 
digital images, such as a bit map of the image. It minds and transmits. 

Drawing 6 ** and microprocessor 351 Data transfer link 300 And it is the envelope cutting plan possessing the circuit 
of accompanying for performing the function integrated by the above-mentioned camera assemblies, such as open- 
loop-gain control, open loop exposure control, and a decryption, of the camera assembly 12. 
optical system 302 which the engine performance of the data form reading machine module 10 equipped with the 
optical assembly 44 with which operating range was extended preparing - **** - it improves. It is based on the 
location between the optical assembly 44 and the photosensor array 42, and is the object visual field 166, i.e., a target 
visual field. The best focal location S2 whose image of an inner object is the location most described by Sharp on the 
photosensor array 42 exists in the front face of the optical assembly 44. Quality deteriorates gradually as an object 
moves an image to ********** S1 md ********** S3 The opt j ca i assembly 44 is each visual field 168 with 
sufficient size to picturize a big data form in the long-sight fields S3, and generate the big image of the small data form 
of the myopia field S2. It provides, a suitable example - the optical assembly 44 - the best focal distance - 5.5 the 
condition of an inch - it is - operating range - a before [ an optical assembly ] side front face to about 2.5 inch - at 
least 8.5 It is the range of an inch, suitable - a visual field - outermost lens 182 Before side front face 186 from - 8.5 
inch detached building **** - die length - 5 The target field 5, i.e., the target front face, whose width of face is 3.75 
inches in an inch It is in agreement. 

optical system 302 with which these requirements are filled right and left it has object lens structure. Two almost 
same lenses 182 184 Opening 190 It is installed in the surroundings for a mirror plane. Lens 182 Front face 186 A 
conic-section constant by 1.5298mm - 0.019890 6 An aspheric surface [ degree ] coefficient of strain is 8 at 0.0096. 
Degree multiplier is the aspheric surface which has the magnitude made to demarcate as the flat aspheric surface whose 
10th multiplier is 0.0023, and a configuration by 0.0057. [ radius of curvature ] Lens 182 Backside front face 188 
Radius of curvature is the spherical surface which is 1.6004mm. Opening 190 F Lens 182 with which a number 
constitutes the optical assembly 44 of 13 184 Width of face is 0.3606mm in between. Lens 182 184 A diameter is not 
important in this invention. Optical system 302 of this invention The detail is indicated by the United States patent 
application 08th approved by the same assignment surrogate as this invention / No. 494,435 if it attaches. The United 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2005 



JP, 1 1 -5 1 5 1 24, A [DETAILED DESCRIPTION] 



Page 11 of 15 



States patent application 08th / the contents of No. 494,435 is quoted as it is just as it is for reference. 
Optical system 302 is the pocket type data collecting system 400 (the example of the pocket type data collecting system 
of this invention is illustrated by drawing 10 and 1 1 .). moreover, die second example of the pocket type data collecting 
system of this invention is illustrated by drawing 12 and 13 --**** — since it is used, the reading machine module 10 is 
lightweight and it is desirable that it is strong against an impact. At a suitable example, it is a lens 182. 184 The optical 
matter used for manufacture is the compost of plastics. By using the optical component part made from plastics, it is 
about 60% compared with an equivalent glass assembly. Optical system 302 Weight is reduced and a system strong 
against an impact moreover more is offered. Another advantage of using the optic made from plastics is a point that the 
cost concerning grind on the front face of the aspheric surface of a glass lens is avoidable. The aspheric surface can be 
easily formed by molding of a plastic lens. The above-mentioned optical system 302 Although a desired attribute is 
brought about, among these contractors, another optical component part with the same performance characteristics is 
known. 

By the operating range and the visual field of a request of the reading machine module 10, it is optical system 302. F A 
number is the target visual field 166 in an exposure period so that the reflected light of amount with the sufficient 
lighting module 47 may be absorbed by the photosensor array 42 since it becomes large (5.6 above), and a proper 
bright video image may be generated. It must illuminate appropriately. However, an exposure period is .01 inevitably, 
in order to reduce the effect of blurring of the operator between reading periods. It is restricted to below a second (refer 
to drawing 4). . 01 CCD of the former [ say / the exposure period below a second ] a reader — more -- being short . 
Therefore, it illuminates appropriately and the lighting module 47 of the reading machine module 10 is big F. A 
number and the short exposure time must be made to be received. 

right exposure of the sensor array 42 - an exposure period .03 a second - Fa number ~ 1.2 it is - a case - 0.3 The 
object visual field illuminance which is lux is required. Exposure period 0.01 seconds, and F The following formula is 
used in order to determine a suitable object visual field illuminance to a number 13. 

(Illuminance) /(F number)2= constant (exposure period) It sets to the long-sight field breaking distance S3, and the 
object visual field illuminance which follows and is minimum needed [ of the reading machine module 10 of this 
invention ] is 106. It is lux. 

drawing 7 which is the strabism exploded view of the lighting module 47 if it refers to - a module lens array 324 
Printed circuit board assembly 340 from - it turns out that it changes. Printed circuit board assembly 340 Printed 
circuit board 354 It consists of two or more surface mount lighting LED 346 which fixed. Printed circuit board 354 The 
printed conductor and power lead wire 372 for supplying power to lighting LED 346 It is constituted. Optimal surface 
mount lighting LED Part number MTSM735 K-UR LED of MTSM745 kA-UR It carries out and is manufactured by 
the mark theque company (MarkTech Corp.) of New York State Latham (Latham). Each lighting LED 346 covers 
about 68-degree angle lighting field, and is 285. A mini-candela (mcd) illuminance is offered. For the small plinth for 
lighting LED 346, 12-piece die length is 1.5. It is arranged at the horizontal single tier below an inch. Printed circuit 
board assembly 354 68-degree visual field is covered and they are 6840mcd(s). It consists of lighting LED 346 
arranged at a total of 24 trains [ two ] illuminated to homogeneity. 

Lens array 324 Two or more lighting lens eels 330 aligned corresponding to lighting LED 346 It is constituted. 
Exposure lighting lens eel 330 In accordance with the visual field 168 (about 50 degrees) of the optical assembly 44, a 
68-degree lighting field is dispatched [ rather than ] from each lighting LED 346 to a small uniform lighting field, 
drawing 8 which shows the cross section of the assembled lighting module 47 if it refers to - each lighting lens eel 330 
**** - internal lens front face 342 Focus 380 It turns out that it is. It is a focus 380 about lighting LED 346. Inner 
surface 342 By installing in between, it is the lens eel 330. It acts not as an image sensor but as an optical orientation 
component. By this, it is the target visual field 166. It is avoided that a hot spot is formed and a very uniform 
illuminance is offered. 68-degree lighting field from each lighting LED 346 is each lighting lens eel 330. It is collected 
and is the optical-system visual field 168 smaller than 68 degrees. It is sent to a visual field in agreement, furthermore, 
exposure lighting lens eel 330 since visual fields overlap partially - during lighting LED 346 ~ "a cross talk" - 
generating - two or more lighting LED from - lighting - target visual field 166 It is sent to the same part. Visual field 
168 of an optical assembly Illuminance 6840mcd which continues and is supplied by lighting LED 346 By lighting, it 
is long-sight field breaking distance 8.5. In the point of an inch (S3 of drawing 6 ), it is 106. The lighting reinforcement 
exceeding lux is obtained. 

drawing 7 two target setting lens elements 334 which were alike, and were positioned on two target setup LED 347 
when it returned Target setting lighting 307 of the shape of two pencil projecting - optical-system visual field 168 A 
hot spot is formed in the target field of an include angle in agreement (drawing 6). For a hot spot, since it is visible to 
an operator, a target data form (not shown) is optical system 302. Visual field 168 It becomes easy to position the 
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pocket type data collecting system 400 (drawing 10 -13) so that it may enter inside. 

Lens array 324 The harmful element on environments, such as a physical impact and dust, and moisture, to printed 
circuit board assembly 340 A before [ the lighting module 47 to protect ] side front face is formed. Therefore, lens 
array 324 It is fabricated by the optimal matter, such as a shock-proof acrylic with high lighting permeability and 
resistance suitably required of the environment where the pocket type data collecting system of this invention is 
operated. The harmful element on an environment to printed circuit board assembly 340 It is the substrate assembly 
340 about the coat which suited in order to protect further. It gives and is the lens array 324 about the assembly with 
SHINOA chlorate (cynoacrolate) UV hardening adhesives or chemical structure adhesives. What is necessary is just to 
paste the impression formed in the rear face. 

drawing 1 ** — 7 if it refers to - the lighting module 47 - four holes 357 of a lighting module Hole 359 which inserted 
four screws and aligned in the shape of [ of the camera sheathing 46 ] the same axle By thrusting, it fixes in the front 
face of the camera sheathing 46. 

The reading machine module 10 is the pocket type data collecting system 400. Since it is constituted so that it may be 
used, the module is equipped with the power-saving circuit which operates by the 2 location trigger 416 (drawing 10 - 
13) started manually. A 2 location trigger (it draws with a discharge location and is a location) or a 3 location trigger (a 
discharge location, the first location, and the second location) is sufficient as a trigger. 

A circuit controls actuation with the middle plate-like camera 40 of a reading period, and the lighting module 47. 
Drawing 9 It is a state diagram showing ** and a power control circuit. OFF state 228 Power is not supplied to the 
lighting module 47 and the tabular camera 40. 

When a 3 location trigger is drawn in the first location, the reading machine module 10 is the target established state 
230. It moves. In a target established state, a microprocessor 16 starts the target setup LED 347, and the tabular camera 
40 and its lighting LED 346 are off. When a 3 location trigger is drawn in the second location, a module 10 is the data 
form reading condition 232. It becomes. Data form reading conditions are two semi- conditions 234, i.e., an exposure. 
Decryption condition 236 It is constituted. Exposure 234 The target setup LED 347 is then turned OFF, and lighting 
LED 347 and the tabular camera 40 are put into operation. 

After image capture and a module 10 are the decryption semi- condition 236. It becomes. In this condition, lighting 
LED 346 and the tabular camera 40 are off. On the other hand, when it is ON and image capture and a decryption are 
not successful, an operator reads, and the target setup LED 347 is a system 400. It is made easy to hold in a right 
location. When a decryption is successful, the reading machine module 10 is OFF state 228. It returns. When a trigger 
is canceled, the reading machine module 10 is the target established state 230. OFF state 228 It returns. A module 10 is 
** carried out by the time-out to an OFF state, without succeeding in a decryption. 

Data collecting system 400 When there is a 2 location trigger, a module 10 can operate according to two examples. In 
the case of the first example, a module 10 is the target established state 230 by length of a trigger. It becomes. When a 
trigger is canceled, a system is the data form reading condition 234. It becomes. Exposure semi- condition 234 
Decryption semi- condition 236 It operates then like the case of the example of a 3 location trigger. If a time-out 
happens, a module 10 will return to an OFF state. 

Or a module 10 is the fully automatic reading condition 238 by length of a trigger. It becomes. 
A module 10 is the target setting semi- condition 230 automatically for a while. It is the data form reading condition 
232 after that, become. It becomes. Actuation in the data form reading condition is the same as the case of the above- 
mentioned example. A module 10 is OFF state 228 by discharge of a trigger. It returns. 

Drawing 10, 1 1, and 12 and 13 are the pocket type data collecting system 400 concerning this invention. Two examples 
are shown. The same reference number shows the same components in the two examples, pocket type data collecting 
system 400 indicated to be drawing 10 to 1 1 a case - a system - in general - sheathing 410 of a handgun which 
carried out the configuration It is constituted, sheathing 410 The top section 412 which forms an upper container The 
top section 412 The handle section 414 extended downward from ~ it changes. Sheathing 410 It consists of optimal 
shock-proof plastics which offers resistance and lightweight [ both ]. 2 location trigger switch 416 Since the signal 
which it is equipped [ signal ] suitably and makes a data reading period start is outputted, it is used. Two or more key 
switches 422 Touch panel 444 The covered display screen 432 The top section 412 by the side of an operator It can see 
from opening. 

pocket type data collecting system 400 indicated to be drawing 12 to 13 it was constituted so that it might be held at an 
operator's palm - in general - rectangular sheathing 410 It is constituted. Sheathing 410 Top section 412 Two or more 
upper key switches 422 Data collecting system 400 It is positioned so that it may be operated by the hand to hold, the 
top section 412 it can see from opening - touch panel 444 The covered display screen 432 it is . Sheathing 410 It 
consists of optimal shock-proof plastics which fills resistance and lightweight [ both ]. Multi-location trigger switch 
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416 for making a data form reading period start Top section 412 It is arranged in the upper center and initiation of a 
reading period with an operator's thumb is enabled. 

Drawing 10 and 12 pocket type data collecting system 400 When drawing 1 1 which is a sectional view, and 13 are 
referred to, each system is the camera assembly 426. Control/electrically connected to it Decryption substrate 456 It 
turns out that the reading machine module constituted is provided. Camera assembly 426 Front flank 418 of sheathing 
It is the sheathing 410 of the backside immediately. It is positioned in the interior. Lighting module 428 Front flank 418 
It is equipped and is the camera assembly sheathing 464. Front flank 418 Opening 417 Lighting module 428 It has 
projected from opening, camera assembly sheathing 464 the surroundings of the regio nasalis -- a seal (not shown) - 
attaching — dust and moisture - opening 417 from - the hermetic seal for preventing entering the interior of system 
sheathing — sheathing and system sheathing 410 It forms in between. 

a suitable example - control/decryption substrate 456 Control/decryption substrate 456 from - main control substrate 
431 Microprocessor 413 for processing further the data transmitted through a data transfer link Formed main control 
substrate 431 It connects. 

Main control substrate 431 In order that a serial output port may transmit decryption data, i.e., image data, to a remote 
terminal through cable splicing (not shown), it connects with the connector on sheathing. A connector is good at the pin 
connector from the former which the other party's connector fixes. Or a connector is sheathing 410 as it is indicated in 
1 1 as drawing 10. It may be the outside conductive contact front face 460 (drawing 10 and 1 1), and when equipment is 
installed in an inspection base (not shown), you may be the other party's contact front face and the conductive contact 
front face to adjust. 

Data collecting system 400 Since it is what meant pocket use, cable connection with a host computer cannot be made in 
many situations. Therefore, pocket type data collecting system 400 Main control substrate 431 It has the spread- 
spectrum micro walkie-talkie mounted on the substrate 433 (drawing 1 1 and 13) which establishes a radio link between 
remote host computers (not shown). External antenna 446 as shown in drawing 10 Or internal antenna 447 as shown in 
drawing 13 Radio reception is promoted. Spread-spectrum walkie-talkie substrate 433 IEEE 802.1 1 It consists of 
digital one/an analog circuit for transmitting and receiving data in wireless networks, such as a direct diffuse-spectrum 
diffusion equation network of conformity, and a frequency-hopping spectrum diffusion equation network. 
Power is the power-source eel 448. System 400 A circuit is supplied, a current with both a spread-spectrum walkie- 
talkie and a remarkable data form reading machine module ~ power-source eel 448 from — it pulls out. Therefore, it is 
better for a walkie-talkie not to operate during a data form reading period. Moreover, it is better not to start, while a 
data form reading period communicates in order to restrict the cash drawer of the peak current. Therefore, it reads with 
a wireless circuit, and he outputs an inhibition signal mutually and is trying, as for a vessel module, for both not to pull 
out power to coincidence. It reads in a walkie-talkie and the inhibition signal to a vessel module prevents initiation of a 
reading period. A period is postponed until a signal stops. The inhibition signal from a reading machine module to a 
walkie-talkie prevents that a walkie-talkie transmits and receives a data packet. Therefore, network transmitting 
agreement will not become, if the walkie-talkie in a pocket type data form reader is not what controlled completely 
when a packet would be transmitted and a data packet could be received [ when ]. One of such the network 
communication agreement is reversal polling agreement given in U.S. Pat. No. 3,276,680, and it is the agreement 
approved by tele systems S DABUYURU (Telesystems S/W Inc.). The 3,276,680th concerned The number is quoted 
as it is just as it is for reference with this book. 

A data packet is transmitted to a network access point at the time of arbitration without the walkie-talkie of pocket type 
equipment fixing a carrier frequency in the case of a reversal polling agreement network. However, an access point can 
send a packet to pocket type equipment only within the time window after receiving a packet from pocket type 
equipment. In order to enable it to find frequently the opportunity for an access point to transmit data to pocket type 
equipment, as for pocket type equipment, a packet is transmitted periodically. However, data important for a packet are 
not contained. 

Although a spectrum diffusion equation walkie-talkie is effective in transmitting the contents by which the data form 
was decrypted, since the frequency bandwidth of a walkie-talkie is restricted, the image which is not compressed all 
cannot be transmitted. A picture compression algorithm useful although the magnitude of a digital image file is reduced 
is "64kps video code using 2-dimensional wavelet transform" (IEEE computer society publication.) by A.S.Lewis and 
G.Knowles. It is 2-dimensional wavelet transform given in an order number 2202. For example, if the HARC wavelet 
transform system released from the Houston tip research center (Houston Advance Research Center) in Texas Houston 
is used, it will be a maximum of 400:1. A photography image is compressible before transmission at the rate of picture 
compression. 

Pocket type data collecting system 400 of this invention Since use in a remote place is meant, it may be necessary for 
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the operator who works in the remote place of a facility to demand a monitor instruction of the midst which is capturing 
and decrypting the data form. Therefore, data collecting system 400 of this invention In dominance, the voice mail 
circuit 438 (drawing 14) is provided so that an operator can communicate verbally through a spread-spectrum network. 
When drawing 14 is referred to, it is the voice mail circuit 438. The block diagram is shown. This circuit is a 
microprocessor system (not shown) or the voice mail processing substrate 437. It realizes in the main control substrate 
431 (drawing 1 1 and 13). Voice input circuit 492 which a voice-told message will consider in a detail after being 
equipped with the port for connection with an internal microphone or an external microphone if it returns to drawing 14 
It is minded and inputted. Digitizer/Compression module 494 The digital data file showing voice input is created. 
Before transmitting a message, it is the message control section 498. An operator is made to recognize the address at a 
prompt. A prompt is very good in the gestalt of the audible signal sent to an operator through the voice output circuit 
500 (it considers later), and very good in the gestalt of the message on a display screen. 
In the time window following a prompt, an operator has to recognize the address. 

This is a keyboard 422. It is carried out through a touch panel 444 (shown in drawing 10 -13). Or the address is 
recognized by voice input. At this example, it is the speech recognition circuit 502. A sound signal is changed into the 
digital address. 

Message control section 498 The address is added to a message, a message is relayed to a spread-spectrum transmitter- 
receiver, and the multiple address is carried out to a recipient. A voice mail system cares about the point that it can be 
required that an operator should recognize a recipient to the input front of a message, or the back. 
Message control section 498 The data file showing a ringer tone voice mail message is received, and it is memory 496 
about the message. It stores. Immediately after receiving an arrival-of-the-mail message, it is a control section 498. 
Voice output circuit 500 An operator is told about reception through the display screen or an exclusive illuminator. 
At the prompt of the operator of outputting a voice mail message, it is a control section 498. A data file is received 
from memory. A compression discharge module changes a data file into an analog signal. The voice output circuit 
equipped with the port for a loudspeaker, a remote loudspeaker, or head sets outputs a message. The prompt of the 
operator of outputting a message is a keyboard 422. Touch panel 444 Voice input circuit 492 It is minded and 
outputted. 

After the output of a message, and voice mail circuit 438 In preparation for playback of a later, a message is stored 
alternatively, or a message is eliminated. It is answered with storing or elimination whether a message is transmitted. 
Voice mail circuit 438 An operator is made to input various permutations of these options at a prompt. When a message 
is stored, a digital data file is memory 496. It remains existing. When transmitted, a data file or a copy is addressed 
appropriately, and it is the spread-spectrum walkie-talkie substrate 433. It is transmitted. 

When a response option is chosen, coincidence of the address of a response message is told. And the message control 
section 498 An operator is made to input a response message at a prompt. The digital data file showing it is the spread- 
spectrum walkie-talkie substrate 433. It is transmitted. 

It is a loudspeaker 450 when drawing 12 is referred to. Microphone 452 It is the pocket type data telecommunication 
system 400 suitably. It is positioned so that it can communicate by being held on the side face of an operator's face like 
telephone. Pocket type data collecting system 400 indicated to be drawing 12 to 13 At another example, it is sheathing 
410. It is carried and is the ** loudspeaker 450. Microphone 452 It is the wireless head set 550 to instead of. It is used. 
At the example shown in drawing 15, it is a loudspeaker 517. Microphone 519 Wireless head set 550 It realizes inside. 
A head set is the head strap 515 for holding equipment on an operator's head. It provides. Loudspeaker 517 It is 
positioned at close to his ears [ of an operator ], and is a microphone 519. It is positioned at an operator's month. A 
micro walkie-talkie module and a power source are a head set 500. Attached housing 521 It is installed inside. 
Similarly, it is the system sheathing 410. The adjustment micro walkie-talkie module (not shown) which transmits and 
receives a sound signal with a head set is held. A micro walkie-talkie module operates by the narrow-band modulation 
technique. A frequency band is united with the zero point of the frequency spectrum of a spread-spectrum walkie-talkie 
in a narrow-band modulation technique. 

It can also function as it not only operating to a wireless head set and **, but, as for a micro walkie-talkie, an operator 
not connecting data collecting system to a printer physically, but ** being able to print a data form label as a wireless 
peripheral-device port. Data collecting system operates, and another peripheral device with a printer or the same micro 
wireless substrate is installed, and is installed during a period. If an operator approaches a peripheral device by the 
system, a hand shaking procedure will be started and a radio link will be set up. And data are printed with a peripheral 
device. 

Data collecting system 400 of this invention Since it has the intention of pocket use, as for a power source 30 (drawing 
1 1 and 13), it is desirable to be operated for a long period of time, without requiring a recharge. Although the eel in 
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which the recharge of arbitration is possible is sufficient as a power source 30, a power source consists of supple cell 
eels made from two or more polymerization lithiums suitably. As for each flexibility sheet, thickness looks like the 
sheet made from plastics by .002 inch (2mils) about. In order to constitute such a eel, a carbon dioxide is used as an 
anode plate as cathode using LiMn20 4. This **** eel is available from Bellcore (Bellcore) of New Jersey Red Bank. 
The sheet formation factor in which flexibility has the advantage of a polymerization lithium eel is folded up, and a eel 
is the point of being installed in the field in sheathing which is space unsuitable in the conventional cylindrical shape 
cel. In drawing 13, the polymerization sheet-like eel of a power source 30 meets the sheathing inner surface, and is 
installed in dominance. In this case, a polymerization eel is unnecessary EMS. The function to reduce is also 
demonstrated. A formation factor and EMS In addition to the related advantage, a recharge is possible and a 
polymerization lithium eel is about 3 of knickerbockers DOSERU. Twice as many energy concentration as this is 
realized. And it does not suffer the damage of crystallization of NIKKADO which produces the memory effect of 
degradation nature. 

Although the current suitable example of this invention was described, this contractor can realize other examples of 
correction, without deviating from this invention, and it will be recognized that all examples of correction and 
examples of modification go into the range of this invention. 

According to legislation, this invention was explained using language peculiar to the structural description and the 
methodical description a little. However, a means by which this invention was indicated by this book consists of 
suitable gestalten for carrying out this invention, and it will be understood that it is not what is limited to the specific 
description illustrated and indicated. This invention follows and is charged in one of gestalten and the examples of 
correction within the limits of the claim of the attachment appropriately interpreted based on the doctrine of an 
equivalent thing. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/26/2005 



JP,11-515124,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

La) Tabular camera possessing 2-dimensional photosensor array which consists of control circuits which generate 
video signal showing contents of lighting on each pixel of pixel set and pixel set during exposure period, b The tabular 
camera control circuit which has a gain control signal input and an exposure period control signal input, c Connect with 
a tabular camera, receive a video signal, and a part of video signal is captured and analyzed. The fuzzy-logic-control 
section which generates at least one side of a gain control signal and an exposure period control signal based on 
analysis of the part in which the video signal was captured, It is come out and constituted, d The fuzzy-logic-control 
section Access one or more imputed relation function graphs stored in memory, and a video signal is analyzed. One or 
more imputed relation function graphs consist of two or more functions which overlap partially respectively. It is the 
data form reader which expresses conditions by one function in two or more functions always [ forward ] to the part in 
which the video signal was captured expressing conditions when [ abnormal ] at least one function receives the part in 
which the video signal was captured. 

2. Imputed relation function graph a Dynamic range maximum showing the local maximum of a part by which the 
video signal was captured b Claim 1st which has at least one side of the dynamic range minimum value showing the 
local minimum value of a part by which the video signal was captured, and ** 2-dimensional data form reader given in 
a term. 

3. A reader is A/D which generates a series of gradation value series showing the lighting which receives a video signal 
further and carries out incidence to each pixel according to a reference signal. It is the claim 1st which consists of 
transducers and the fuzzy-logic-control section makes generate a reference signal according to an imputed relation 
function input further. 2-dimensional data form reader given in a term. 

4. An imputed relation function graph is the claim 3rd which has a histogram imputed relation function graph showing 
the amount of pixels in the image field gradation value exceeding the numeric value decided beforehand. 2-dimensional 
data form reader given in a term. 

5. An imputed relation function graph is . a Dynamic range imputed relation function graph showing the local 
maximum of a video signal b Claim 4th which has at least one side of the dynamic range imputed relation function 
graph and ** showing the local minimum value of a video signal 2-dimensional data form reader given in a term. 

6. Furthermore, it is the digital gain control signal, exposure period control signal, and reference voltage control signal 
from a fuzzy logical circuit A photosensor array and A/D Digital changed into an usable analog voltage signal by the 
transducer - Claim 5th which has an analog conversion circuit 2-dimensional data form reader given in a term. 

7. claim 5th which the fuzzy-logic-control section comes out with the memory equipped with the processor for 
computing an index value as a function of the value pulled out from the video signal and imputed relation function 
graph which were captured, and the look-up table for choosing a gain control value, an exposure period, and a reference 
voltage setup according to an index value, and is constituted 2-dimensional data form reader given in a term. 

8. An index value is the claim 7th which is the function of the index value before [ one ] being computed during the 
data reading period in front of one more. 2-dimensional data form reader given in a term. 

9. It is Approach of Reading Data Form in Target Field. A Said Target Field Including Said Data Form is Picturized on 
2-dimensional Photosensor Array, b The video signal with which said image is expressed according to a gain control 
input and an exposure period input is generated, c At least two imputed relation function input values showing the 
property of said video signal are generated, d Applying a fuzzy-logic-control function to said imputed relation function 
value, and generating at least one side of said gain control input and said exposure period input, and approach come out 
of and constituted. 

10. It consists of dynamic range maximum and the dynamic range minimum value, and said imputed relation function 
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input value is step C. a The dynamic range maximum showing the local maximum of a video signal is generated b 
Claim 9th including generating the dynamic range minimum value showing the local minimum value of a video signal 
Approach given in a term. 

11. Claim 9th including generating the digital video signal which furthermore consists of a series of gradation values 
which express said bar code according to the difference between said video signals and reference voltages Approach 
given in a term. 

12. said imputed relation function input value - a histogram value containing - step C a - approach given in the 
1 1th term of a claim including generating the histogram value which expresses the amount of the pixel in an image 
field with the gradation value exceeding the numeric value decided beforehand. 

13. Further, said imputed relation function input has dynamic range maximum and the dynamic range minimum value, 
and is step C. Further a The dynamic range maximum showing the local maximum of a video signal is generated b 
Approach given in the 12th term of a claim including generating the dynamic range minimum value showing the local 
minimum value of a video signal. 

14. Step D a Subphase of generating an index numeric value as a function of said imputed relation function value b 
Approach given in the 13th term including the subphase of applying an index numeric value to a look-up table, and 
determining said gain control value, exposure period, and reference voltage according to an index numeric value of a 
claim. 

15. An index numeric value is the function of the index numeric value before [ one ] generating during the data form 
reading period in front of one more, and an approach is . a Approach given in the 14th term including storing said index 
value in memory for the use in a next data form reading period of a claim. 

16. It is Approach of Reading Data Form in Target Field. A Said Target Field Which Contains Said Data Form on 2- 
dimensional Photosensor Array is Picturized, b even - choosing at least one side of an exposure period value and a 
gain control value according to the value chosen during the last data form reading period - c Said data form is 
expressed and the video signal at least based on one side of an exposure period value and a gain control value is 
generated, d At least two imputed relation function input values showing the property of said video signal are 
generated, e A fuzzy-logic-control function is applied to said imputed relation function input value, determining at least 
one side of the exposure period value and gain control value which were updated f Approach characterized by to store 
the value which expresses said updated value for the use in the next data form reading period in memory, and being 
come out and constituted. 

17. Said imputed relation function value contains the dynamic range minimum value at least, and is step D. a The 
dynamic range maximum showing the local maximum of a video signal is generated b Approach given in the 16th term 
of a claim including generating the dynamic range minimum value showing the local minimum value of a video signal. 

18. Step E Approach given in the 17th term including the subphase generate the index value which applied the fuzzy- 
logic-control function to the index value showing the exposure period value with which even a was used during the last 
data form reading period, and a gain control value, and said imputed relation function value, and was updated as one 

[ at least ] function of the exposure period value and the gain control value which were updated of a claim. 

19. It is Low-Power Data Form Reader for Reading Data Form in Target Field. A Source of Lighting Which Dispatches 
Lighting to Direction of Target Field, b The 2-dimensional photosensor array which generates the signal showing the 
are recording lighting which consisted of pixel sets, received reflected illumination from the target field, and carried out 
incidence to each of said pixel during the exposure period, c The lighting control circuit which supplies operating 
power to the source of lighting during an exposure period when an exposure period exceeds the duration decided 
beforehand, and does not supply operating power to the source of lighting in being less than the duration the exposure 
period was beforehand decided to be, and reader come out of and constituted. 
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